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(54) PRODUCTION OF OPTICAL LOW-PASS FILTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for producing 
an optical low-pass filter having high production efficiency. 
SOLUTION: This process consists of a stage for cutting a 
rectangular quartz crystal double refractive plate group 1 A from 
which plural sheets of quartz crystal double refractive plates 
may be cut out and of which one side is nearly parallel with an 
optical axis out of a quartz crystal wafer W1 , a stage for cutting 
at least one kind of the rectangular quartz crystal double 
refractive plate group 2A from which plural sheets of the quartz 
crystal double refractive plates may be cut out, of which one 
side is deviated by a prescribed angle from the optical axis and 
is non-parallel with the optical axis out of a quartz crystal wafer 
W2, a stage for obtaining the optical low-pass filter groove 4A 
by sticking the quartz crystal double refractive plate group 1 A 
nearly parallel with the optical axis and the quartz crystal double 
refractive plate group 2A non-parallel with at least one optical 
axis to each other and a stage for obtaining the optical filters 4a 
by sub-dividing the optical low-pass filter group 4A to a 
prescribed size. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A process of starting a crystal birefringent plate group of rectangular shape in which one side 
which can cut down two or more crystal birefringent plates is almost parallel to an optical optic axis 
from a crystal wafer, A prescribed angle degree one side which can cut down two or more crystal 
birefringent plates from an optical optic axis A process of starting a crystal birefringent plate group of at 
least one sort of rectangular shape which is non parallel from a crystal wafer to a shifted optical optic 
axis, A process of pasting together mutually a crystal birefringent plate group almost parallel to said 
optical axis, and a crystal birefringent plate group un-parallel to at least one optical optic axis, and 
obtaining an optical low pass filter group, A manufacturing method of an optical low pass filter which 
consists of a process of carrying out splitting-into-smalhpieces cutting of said optical low pass filter 
group at a prescribed dimension, and obtaining a light filter. 

[Claim 2]A predetermined optical optic axis which carried out angle crookedness has a crystal 
birefringent plate group of an approximate circle plate form which has at least one notching portion 
which is non parallel from a notching portion almost parallel to an optical optic axis, and this notching 
portion, So that a process of starting two or more of these crystal birefringent plate groups from a 
crystal wafer, and predetermined light separating may be made into a notching portion parallel to an 
optical optic axis of said crystal birefringent plate group. A process of coinciding a notching portion un- 
parallel to said optical optic axis, piling up two or more crystal birefringent plate groups, pasting together 
mutually, and obtaining an optical low pass filter group, A manufacturing method of an optical low pass 
filter which consists of a process of carrying out splittingHnto-small-pieces cutting of said optical low 
pass filter group at a prescribed dimension, and obtaining a light filter. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the light filter used for the imaging device of a video 
camera or an electronic "still" camera, and relates to the manufacturing method of the miniaturized 
optical low pass filter especially corresponding to the miniaturization of the imaging device in recent 
years. The common video camera comprises a photographic subject side vertically on an optical optic 
axis in order of imaging devices, such as a coupling optical system, an optical low pass filter, a color 
separation filter, and CCD. When an imaging device filters the optical false signal detected accidentally, 
an optical low pass filter is used in order to prevent the image quality degradation of a video camera. 
[0002] 

[Description of the Prior Art]The 1st crystal birefringent plate constituted so that an optical low pass 
filter might pile up several crystal birefringent plates which changed the direction of an optical optic 
axis, and might be constituted, for example, an optical optic axis might be located horizontally, The 2nd 
crystal birefringent plate constituted so that an optical optic axis might predetermined~angle(for 
example, 45 degrees )-incline from a horizontal direction and it might be located, and if needed, an 
infrared removal filter etc. are piled up and it is constituted. As a manufacturing method of such an 
optical low pass filter, Conventionally each component parts (said 1st crystal birefringent plate, said 2nd 
crystal birefringent plate, etc.) one by one A specified dimension of the optical low pass filter as a final 
product. After starting (for a specified dimension to be called hereafter), said each component parts (the 
1st crystal birefringent plate, the 2nd crystal birefringent plate, etc.) were pasted together one by one. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, in the conventional manufacturing method, in order 
to make each crystal birefringent plate into which the optical optic axis was changed one by one and to 
paste them together one by one, working efficiency was bad, and in order for a process of operation to 
also increase, there was a problem the field on manufacture. Leased facility was needed by polish etc. 
and it had the problem of becoming a cost hike as the miniaturization progressed. 

[0004]lt was made in order that this invention might solve the above-mentioned problem, and it aims at 
providing the manufacturing method of an optical low pass filter with high manufacturing efficiency. 
[0005] 

[Means for Solving the Problem]ln order to solve the above-mentioned problem, a manufacturing 
method of an optical low pass filter by this invention, A process of starting a crystal birefringent plate 
group of rectangular shape in which one side which can cut down two or more crystal birefringent plates 
is almost parallel to an optical optic axis from a crystal wafer, A prescribed angle degree one side which 
can cut down two or more crystal birefringent plates from an optical optic axis A process of starting a 
crystal birefringent plate group of at least one sort of rectangular shape which is non parallel from a 
crystal wafer to a shifted optical optic axis, A process of pasting together mutually a crystal birefringent 
plate group almost parallel to said optical axis, and a crystal birefringent plate group un-parallel to at 
least one optical optic axis, and obtaining an optical low pass filter group, It is a manufacturing method 
of an optical low pass filter which consists of a process of carrying out splittingHnto-small-pieces 
cutting of said optical low pass filter group at a prescribed dimension, and obtaining a light filter. 
[0006]A predetermined optical optic axis which carried out angle crookedness has a crystal birefringent 
plate group of an approximate circle plate form which has at least one notching portion which is non 
parallel from a notching portion almost parallel to an optical optic axis, and this notching portion, So that 
a process of starting two or more of these crystal birefringent plate groups from a crystal wafer, and 
predetermined light separating may be made into a notching portion parallel to an optical optic axis of 
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said crystal birefringent plate group. A process of coinciding a notching portion un-parallel to said 
optical optic axis, piling up two or more crystal birefringent plate groups, pasting together mutually, and 
obtaining an optical low pass filter group, It may be a manufacturing method of an optical low pass filter 
which consists of a process of carrying out splitting-into-small-pieces cutting of said optical low pass 
filter group at a prescribed dimension, and obtaining a light filter. 
[0007] 

[Function]By the application-for-patent paragraph 1, since a crystal birefringent plate group also has 
few cutting parts greatly compared with one crystal birefringent plate (specified dimension), logging from 
a crystal wafer can perform it efficiently and easily, a crystal birefringent plate parallel to an optical 
optic axis — and — said — since the lamination of an un-parallel crystal birefringent plate group also 
has a large adhesion area compared with one crystal birefringent plate (specified dimension) and its work 
is large, workability is good. And while alignment accuracy improves further, it can carry out efficiently 
and easily. Since two or more light filters are obtained by the specified dimension of a request of an 
optical low pass filter group by carrying out splitting-into-small-pieces cutting, the manufacturing 
efficiency as the whole improves. 

[0008]By the application-for-patent paragraph 2, so that predetermined light separating may be made 
into a notching portion parallel to the optical optic axis of said crystal birefringent plate group. Since 
coincide a notching portion un-parallel to an optical optic axis, two or more crystal birefringent plate 
groups are piled up, it pastes together mutually and an optical low pass filter group is obtained, light 
separating more than a 2-way can be performed only by preparing one kind of crystal birefringent plate 
group. And since this crystal birefringent plate group also has few cutting parts greatly compared with 
one crystal birefringent plate, logging from a crystal wafer can perform it efficiently and easily. Since the 
lamination of a crystal birefringent plate group also has a large adhesion area compared with one crystal 
birefringent plate and its work is large, workability is good. And while alignment accuracy improves 
further, it can carry out efficiently and easily. Since two or more light filters are obtained by the size of 
a request of an optical low pass filter group by carrying out splitting-into-small-pieces cutting, the 
manufacturing efficiency as the whole improves, moreover — since the crystal birefringent plate group 
is made into approximate circle plate shape, even if it skips a slight-chamfering process, since there is 
little generating of KAKE, chipping, etc., improvement in profile irregularity is easy — process simple ** 
— it is simultaneously realizable. 
[0009] 

[Example]Next, the 1st example of this invention is described with reference to drawings, making the 
optical low pass filter of a board into an example 45 degrees. Drawin g 1 is a figure which illustrates the 
manufacturing process of an optical low pass filter in the 1st example of this invention. And drawing 2 is 
a sectional view of the typical optical low pass filter which consists of combination of a crystal 
birefringent plate and an infrared absorption filter. For example, with devices, such as a slicing machine 
(periphery gear-tooth cutting machine), from 77.5 mm long and the 32.7 mm wide (optical axis direction) 
crystal wafer W1 in a direction parallel to an optic axis. And the 1st ten crystal birefringent plate groups 
1 A (mm [ long / 7.3 ], 32.7 mm (optical axis direction) wide) started by rectangular shape are obtained. 
The cutting width of a slicing machine (periphery gear-tooth cutting machine) is 0.5 mm. With devices, 
such as said another crystal wafer W2 (sizes other than thickness presuppose that it is the same as 
that of W1) to a slicing machine (periphery gear—tooth cutting machine), it is the direction rotated 45 
degrees from the optic axis, and said 1st crystal birefringent plate group 1 A and the 2nd five crystal 
birefringent plate groups 2A of the size are obtained with rectangular shape. While said 1st crystal 
birefringent plate group 1 A started as mentioned above and said 2nd crystal birefringent plate group 2A 
perform a slight chamfering process, they perform polish and polishing processing and the principal 
surface is processed on the mirror plane. Although it is arranged between said 1st crystal birefringent 
plate group 1 A and said 2nd crystal birefringent plate group 2A, for example, the infrared-absorption 
filter group which consists of phosphate glass is not illustrated, either, it is formed with 7.3 mm long and 
a 32.7-mm-wide size with rectangular shape like said each crystal birefringent plate group. Although the 
thickness of a crystal birefringent plate changes with optical specifications demanded, as for the 
thickness of the 1st crystal birefringent plate group, 0.86 mm and the infrared-absorption filter of it of 
1.22 mm and the 2nd crystal birefringent plate group are 1.6 mm, for example. And it pastes together 
using ultraviolet curing type adhesives in the turn of the 1st crystal birefringent plate group, an infrared- 
absorption filter group, and the 2nd crystal birefringent plate group, and the optical low pass filter group 
4A is constituted. And further, with devices, such as a slicing machine (periphery gear-tooth cutting 
machine), the optical low pass filter group 4A constituted as mentioned above is rectangular shape, is 
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started, for example with 7.3 mm long and a 7.8 mm wide (optical axis direction) size, and obtains the 
four optical low pass filters 4a. The section of the light filter completed as shown in „drawjng„2_consists 
of the 1st crystal birefringent plate layer 1, the infrared-absorption filter layer 3, and the 2nd crystal 
birefringent plate layer 2. 

[0010]Next, the manufacturing method of the optical low pass filter by the 2nd example of this invention 
is explained with reference to drawings. Drawing 3 is a figure which illustrates the manufacturing process 
of an optical low pass filter in the 2nd example of this invention. For example, with devices, such as a 
slicing machine (periphery gear-tooth cutting machine), from 77.5 mm long and the 32.7 mm wide 
(optical axis direction) crystal wafer W1 in a direction parallel to an optic axis. And the 1st five crystal 
birefringent plate groups 1B (mm [ long / 15.1 ], 32.7 mm (optical axis direction) wide) started by 
rectangular shape are obtained. The cutting width of a slicing machine (periphery gear-tooth cutting 
machine) is 0.5 mm. It is the direction rotated 45 degrees from the optic axis with devices, such as said 
another crystal wafer W2 (sizes other than thickness presuppose that it is the same as that of W1) to a 
slicing machine (periphery gear-tooth cutting machine), And said 1st crystal birefringent plate group 1B, 
and 2nd crystal birefringent plate group 2B of the size and the 3rd crystal birefringent plate group 5B 
are obtained with rectangular shape. Said 1 st crystal birefringent plate group 1 B started as mentioned 
above, said 2nd crystal birefringent plate group 2B, and the 3rd crystal birefringent plate group 5B 
perform a slight chamfering process, and they perform polish and polishing processing and the principal 
surface is processed on the mirror plane. Although it is arranged between said 1 st crystal birefringent 
plate group 1 B and said 2nd crystal birefringent plate group 2B, for example, the infrared-absorption 
filter group which consists of phosphate glass is not illustrated, either, it is formed with 15.1 mm long 
and a 32.7-mm-wide size with rectangular shape like said each crystal birefringent plate group. Although 
the thickness of a crystal birefringent plate changes with optical specifications demanded, as for the 
thickness of the 1st crystal birefringent plate group, 0.86 mm and the infrared-absorption filter of it of 
the 1.22-mm, 2nd, and 3rd crystal birefringent plate group are 1.6 mm, for example. And it pastes 
together using ultraviolet curing type adhesives in the turn of the 1st crystal birefringent plate group, an 
infrared-absorption filter group, the 2nd crystal birefringent plate group, and the 3rd crystal birefringent 
plate group, and the optical low pass filter group 4B is constituted. And further, with devices, such as a 
slicing machine (periphery gear-tooth cutting machine), the optical low pass filter group 4B constituted 
as mentioned above is rectangular shape, is started, for example with 7.3 mm long and a 7.8 mm wide 
(optical axis direction) size, and obtains the eight optical low pass filters 4b. 

[0011]Next, the manufacturing method of the optical low pass filter by the 3rd example of this invention 
is explained with reference to drawings. Drawing 4 is a figure which illustrates the manufacturing process 
of an optical low pass filter in the 3rd example of this invention. For example, by processing a periphery 
with devices, such as a core picking machine, from 77.5 mm long and 37.5 mm wide (optical axis 
direction) crystal wafer W3 (a slight chamfering process may also be performed in this case), the two 
crystal birefringent plate groups 1C (about 36 mm in diameter) and 2C (about 36 mm in diameter) 
started by disc shape being obtained, and, The 1st notching portion 11c and 21c of a straight line 
parallel to an optical optic axis is formed, and the 2nd linear notching portion 1 2c and 22c is formed so 
that the inside may be 135 degrees following this notching portion on the right-hand side of the 1st 
notching portion 11c and 21c of this straight line. The cage hulas 13c and 23c which show an optical 
axis direction are formed in said each crystal birefringent plate group. And polish and polishing 
processing are performed and the principal surface is processed on a mirror plane. And it pastes 
together using ultraviolet curing type adhesives in the turn of the crystal birefringent plate group 1 C and 
the crystal birefringent plate group 2C, and an optical low pass filter group is constituted. It pastes 
together so that the field of the 1 st notching portion 1 1 c of the crystal birefringent plate group 1 C and 
the 2nd notching portion 22c of the crystal birefringent plate group 2C may be piled up and an optic axis 
may specifically cross the crystal birefringent plate group 2C 45 degrees under the crystal birefringent 
plate group 1 C, and the optical low pass filter group 4C is constituted. And further, with devices, such 
as a slicing machine (periphery gear-tooth cutting machine), the optical low pass filter group 4C 
constituted as mentioned above is rectangular shape, is started, for example with 7.3 mm long and a 7.8 
mm wide (optical axis direction) size, and obtains the 12 optical low pass filters 4c. In the 3rd example, 
an infrared-absorption filter group may be arranged between each crystal birefringent plate group. 
[0012]Next, the manufacturing method of the optical low pass filter by the 4th example of this invention 
is explained with reference to drawings. Drawin g 5 is a figure which illustrates the manufacturing process 
of an optical low pass filter in the 4th example of this invention. For example, by processing a periphery 
with devices, such as a core picking machine, from 67 mm long and the 35 mm wide (optical axis 
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direction) crystal wafer W4 (a slight chamfering process may also be performed in this case), the crystal 
birefringent plate group 1D (about 36 mm in diameter) started by approximate circle plate shape (it has a 
straight line by the edge of a crystal wafer, etc.), 2D (about 36 mm in diameter), and 5D (about 36 mm in 
diameter), [ obtain and ] The 1st linear notching portion 1 1d, 21 d, and 51 d parallel to an optical optic 
axis, And the 5th notching portion 15d, 25d, and 55d is formed, and the 2nd linear notching portion 12d, 
22d, and 52d is formed so that the inside may be 135 degrees following this notching portion on the 
right-hand side of the 1st notching portion of this straight line. And the 4th linear notching portion 14d, 
24d, and 54d is formed so that the inside may be 135 degrees following this notching portion on the left- 
hand side of the 5th notching portion. The 3rd linear notching portion 13d, 23d, and 53d is formed so 
that the inside may be 1 35 degrees following each notching portion between said 2nd notching portion 
and said 4th notching portion. These notching portions 13d, 23d, and 53d play a role of a cage hula 
which shows an optical axis direction. And polish and polishing processing are performed and the 
principal surface is processed on a mirror plane. And it pastes together using ultraviolet curing type 
adhesives in the turn of the crystal birefringent plate group 1 D, crystal birefringent plate group 2D, and 
the crystal birefringent plate group 5D, and an optical low pass filter group is constituted. Crystal 
birefringent plate group 2D under the crystal birefringent plate group 1 D specifically 11 d of 1st notching 
portion of the crystal birefringent plate group 1D, While pasting together so that the field of 22 d of 2nd 
notching portion of crystal birefringent plate group 2D may be doubled and an optic axis may cross 45 
degrees, Under crystal birefringent plate group 2D, the crystal birefringent plate group 5D is pasted 
together so that the field of 23 d of 3rd notching portion of crystal birefringent plate group 2D and 51 d 
of 1st notching portion of the crystal birefringent plate group 5D may be doubled and an optic axis may 
cross 45 degrees, and the optical low pass filter group 4D is constituted. And further, with devices, such 
as a slicing machine (periphery gear-tooth cutting machine), the optical low pass filter group 4D 
constituted as mentioned above is started with rectangular shape with 7.3 mm long and a 7.8 mm wide 
(optical axis direction) size, and obtains the 12 optical low pass filters 4d. Since reduction of a 
substantial size can be aimed at by increasing the notching portion compared with said 3rd example, the 
shape by the 4th example of this invention can be used even if it makes the size of a crystal wafer 
small. Also in the 4th example, an infrared-absorption filter group may be arranged between each crystal 
birefringent plate group. 

[0013]ln the above-mentioned example, although the combination of a crystal birefringent plate and an 
infrared-absorption filter was illustrated, it is applicable also to the optical low pass filter which consists 
of combination of the various filter elements in which 1/4 wavelength plate etc. were intermingled, for 
example. In the above-mentioned example, although the optical low pass filter of the board was 
illustrated 45 degrees, it is not limited to these optical low pass filters, and can apply also to the optical 
low pass filter of a board 30 degrees, for example. 
[0014] 

[Effect of the lnvention]By the application-for-patent paragraph 1, since a crystal birefringent plate 
group also has few cutting parts greatly compared with one crystal birefringent plate (specified 
dimension), logging from a crystal wafer can perform it efficiently and easily, a crystal birefringent plate 
parallel to an optical optic axis — and — said — since the lamination of an un-parallel crystal 
birefringent plate group also has a large adhesion area compared with one crystal birefringent plate 
(specified dimension) and its work is large, workability is good. And while alignment accuracy improves 
further, it can carry out efficiently and easily. Since two or more light filters are obtained by the 
specified dimension of a request of an optical low pass filter group by carrying out splitting-into-small- 
pieces cutting, the manufacturing efficiency as the whole improves. 

[0015]By the application-for-patent paragraph 2, so that predetermined light separating may be made 
into a notching portion parallel to the optical optic axis of said crystal birefringent plate group. Since 
coincide a notching portion un-parallel to an optical optic axis, two or more crystal birefringent plate 
groups are piled up, it pastes together mutually and an optical low pass filter group is obtained, light 
separating more than a 2-way can be performed only by preparing one kind of crystal birefringent plate 
group. And since this crystal birefringent plate group also has few cutting parts greatly compared with 
one crystal birefringent plate, logging from a crystal wafer can perform it efficiently and easily. Since the 
lamination of a crystal birefringent plate group also has a large adhesion area compared with one crystal 
birefringent plate and its work is large, workability is good. And while alignment accuracy improves 
further, it can carry out efficiently and easily. Since two or more light filters are obtained by the size of 
a request of an optical low pass filter group by carrying out splittingHnto-small-pieces cutting, the 
manufacturing efficiency as the whole improves, moreover — since the crystal birefringent plate group 
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is made into approximate circle plate shape, even if it skips a slight-chamfering process, since there is 
little generating of KAKE, chipping, etc., improvement in profile irregularity is easy — process simple ** 
— it is simultaneously realizable. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1]lt is a figure which illustrates the manufacturing process of an optical low pass filter in the 
1 st example of this invention. 

[Drawing 2]lt is a sectional view of the typical optical low pass filter which consists of combination of a 
crystal birefringent plate and an infrared-absorption filter. 

[Drawing 3] It is a figure which illustrates the manufacturing process of an optical low pass filter in the 
2nd example of this invention. 

[Drawing 4] It is a figure which illustrates the manufacturing process of an optical low pass filter in the 
3rd example of this invention. 

[Drawing 5] It is a figure which illustrates the manufacturing process of an optical low pass filter in the 
4th example of this invention. 
[Description of Notations] 

1 A and 1 B ... the — the crystal birefringent plate group of one 

2A and 2B ... the — the crystal birefringent plate group of two 

1C, 1D, 2C, 2D, 5D ... Crystal birefringent plate group 

3 ... Infrared absorbing glass 

4A, 4B P 4C, 4D ... Optical low pass filter group 

4a, 4b, 4c, 4d ... Optical low pass filter 

5B ... the — the crystal birefringent plate group of three 



[Translation done.] 
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